a b s t r a c t INTRODUCTION: Bilateral femoral neck fractures without major trauma are rare and related to several conditions. Insufficiency fractures due to the use of anti-epileptic drug are one of the rare causes. This case study is about bilateral femoral neck insufficiency fractures resulting from chronic use of anti-epileptic drug.
Introduction
Several adverse effects of long-term use of anti-epileptic drug (AED) on bone metabolism have been reported [1] [2] [3] . The most common bone metabolism disorders due to AED use are osteoporosis and rickets.
The exact mechanism of the effect of AEDs on bone metabolism is unclear. Vitamin D deficiency may occur with enzyme-inducing AEDs. It has been suggested that inducing the cytochrome p450 enzyme system is associated with vitamin D deficiency because enzyme induction may lead to increased catabolism of vitamin D [4] . Non-enzyme-inducing AEDs have no effect on vitamin D metabolism [5] . It is also reported that direct inhibitor effect on osteoblast proliferation, decreased calcium absorption, and endocrinopathy are the other suggested mechanisms [6] .
There are studies about increased fracture risk with AED use. Although these fractures mostly occur during seizures, nontraumatic fractures can be seen [7, 8] .
In this paper, we present a case of nontraumatic bilateral collum femoris fracture due to chronic carbamazepine use, treated by bilateral dynamic hip screw. To our knowledge, there is no report yet of bilateral femoral neck insufficiency fracture due to carbamazepine use, until now.
Presentation of case
A 26-year-old woman was referred to our emergency department with a complaint of ongoing bilateral groin pain for 3 months and with difficulty in walking. Her pain was aggravated by weight bearing and so she was unable to walk.
On examination, both active and passive motions were painful but she had normal range of motion in both hips. Her pain was increased with axial loading to her lower extremities.
In her personal history, it was learned that she was using carbamazepine irregularly for 12 years due to epilepsy, and she did not attempt her neurological controls for a long time. She had her last seizure 6 months ago, and she did not have any complaint just after the seizure; she also had no recent trauma history. Moreover, she does not have smoking history, and she did not use a medication except carbamazepine as well.
Anteroposterior view of both hips was taken and a fracture line on the left femoral neck and an uncertain fracture on right femoral neck was seen (Fig. 1) .
Whereon, computerized tomography (CT) and magnetic resonance imaging (MRI) of both hips were taken. In coronal CT images, fracture lines were seen in the inferomedial border of both femoral necks (Fig. 2) . In T2 weighted images, edema and fracture line were seen in the left femoral neck, and a fracture line was seen in the inferomedial border of the right femoral neck (Fig. 3) .
Bone mineral density of the femoral neck was measured by dualenergy X-ray absorptiometry (DEXA) using a densitometer, and the T score of both hips was −3.
Surgery was done using regional anesthesia with the patient on supine position, and one-stage bilateral dynamic hip screw osteosynthesis was performed.
Osteoporosis therapy was started immediately after surgery. Weight bearing was restricted for 3 months, and after 3 months, she was able to walk without crutches and she had normal range of motions in both hips. After 2 years of follow up, she had no complaint; osteosynthesis was good, and the Harris Hip Score was 96 (Fig. 4) .
Discussion
Fractures resulting from cyclic mechanical stresses can be classified as either fatigue or insufficiency fractures. If the fracture occurs in normal bone of a healthy individual, it is defined as a fatigue fracture. These fractures are common in athletes, dancers, and military personnel [9] .
Insufficiency fractures are another type of stress fracture, which is the result of normal stresses on a bone with reduced strength. There are several risk factors for insufficiency fracture and osteoporosis is the most common cause. The other causes for insufficiency fractures are long-term corticosteroid treatment, renal osteodystrophy, amenorrhea, osteomalacia, rheumatoid arthritis, scurvy, fluoride treatment, and pelvic irradiation [10] .
Several reports mention unusual causes of insufficiency fractures of femoral neck. Kim et al. reported a patient with a femoral neck insufficiency fracture, who had taken long-time bisphosphonate treatment for osteoporosis [11] . Carpintero et al. reported bilateral insufficiency femoral neck fracture in a male patient with anorexia nervosa [12] . In a pregnant woman, Baki et al. reported a bilateral femoral neck insufficiency fractures due to osteomalacia [13] .
It is known that long-term AED usage has several adverse affects on calcium metabolism and bone mineral density. Osteopenia/osteoporosis, osteomalacia, and bone fractures are disorders attributed to the use of these drugs [4, 5] . Although hypocalcemia and decreased vitamin D levels are related particularly to children and institutionalized patients with AED usage [14] , in mobile and non-institutionalized patients, there is no relation between calcium and vitamin D levels [15] . It was also cited that in young male patients who are taking AEDs, decreased bone density was found without any differences on vitamin D levels [1] . In our case, the patient was active and mobile, and upon analysis of her laboratory tests, calcium and vitamin D levels were normal; however, bone mineral density was decreased.
Simultaneous femoral neck fractures are mostly seen after high-energy trauma; however, they may be associated with repetitive minor trauma, seizure, bone metabolism disorders, and endocrinopathies [16] [17] [18] [19] [20] , but bilateral collum femoris insufficiency fracture due to AED use is not reported.
The distinctive features of this case include bilateral insufficiency fractures with a strong relation to chronic carbamazepine use and simultaneous surgery of both hips.
